Single pot synthesized gold nanoparticles using Hippophae rhamnoides leaf and berry extract showed shape-dependent differential nanobiotechnological applications.
A facile one-pot green synthesis of gold nanoparticles (AuNPs) with different geometries was achieved using an underutilized Himalayan bioresource Hippophae rhamnoides. Aqueous leaf (LE) and berry extracts (BE) showed rapid synthesis of monodispersed spherical LEAuNPs (27 ± 3.2 nm) and anisotropic BEAuNPs (55 ± 4.5 nm) within 2 and 15 min, respectively. The Fourier-transform infrared (FTIR) spectroscopy showed involvement of polyphenolics/flavonoids in AuNPs reduction. LE AuNPs (IC50 49 µg) exhibited higher antioxidant potential than BE AuNPs (IC50 57 µg). Both BE nanotriangles and LE nanospheres exhibited cytotoxicity against Jurkat cell lines. These nanocatalysts also exhibited effective (80-99%) reductive degradation of structurally different carcinogenic azo dyes. Kinetic studies revealed that BE nanotriangles exhibited higher catalytic efficiency (14-67%) than LE nanospheres suggesting shape-dependent regulation of biological activities. The gas chromatography-mass spectrometry (GC-MS) analysis confirmed conversion of toxic methyl orange dye to non-toxic intermediates. Probable degradation mechanism involving adsorption and catalytic reduction of azo bonds was proposed. The present synthesis protocol provided a facile and energy saving procedure for rapid synthesis of highly stable nanoparticles with significant antioxidant and anticancer potential. This is the first report of H. rhamnoides-mediated green synthesis of multipurpose AuNPs as antioxidant, anticancer and nanocatalytic agents for treatment of dye contaminated waste water and future therapeutic applications.